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(57) Abstract 

The invention relates to a communication system com- 
prising at least one mobile communication network, a data net- 
work, at least two access nodes for providing an access to the 
data network, and at least one data network server for providing 
a service. In the disclosed method a connection is established 
between a first access node and the data network server, the 
connection being used by a mobile station located within a first 
service area served by the first access node. A specific session 
identification is dedicated for the connection. When the mo- 
bile station roams to a second service area served by a second 
access node, the roaming mobile station is recognised and said 
specific session identification is obtained in said second access 
node. The data network server is then requested to transfer 
the connection between the first access node and the network 
server associating with said specific session identification to 
continue as a connection between said second access node and 
the data network server. 
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HANDOVER IN A COMMUNICATION SYSTEM 

FIELD OF THE INVENTION 

5 

The present invention relates to a method of providing mobile communication for a user of 
a mobile station such that the mobile user is provided with a possibility to access data 
network services via the mobile communications system. The invention relates further to a 
communication system enabling a mobile access to data network services provided by a 
1 0 data network server. 

BACKGROUND OF THE INVENTION 

Telecommunication systems providing mobility for the users thereof are well known. The 
15 Public Land Mobile Network (PLMN) systems providing mobility include analogue and 
digital telecommunication networks which are based on various national or international 
standards, such as the analogue NMT (Nordic Mobile Telephony), AMPS (American 
Mobile Phone System) or TACS (Total Access Communication System) systems or the 
digital GSM (Global System for Mobile Communication), PCS (Personal 

2 0 Communications Services), PDC (Personal Digital Cellular) or D-AMPS (Digital AMPS). 

The basic concept of these is such that a mobile user in enabled to have a radio interface 
with a base station of the PLMN system, which links the call to the other parts of the 
PLMN. The PLMN is capable of communicating with other communication networks via 
suitable gateways. One essential feature of the PLMN is that the users thereof are able to 
25 move, i.e. roam, from the service area of one base station or base station subsystem to 
another service area served by another base station. 

Various data networks are also known, and a Packet Switched Public Data Network 
(PSPDN; e.g. X.25) and global Internet based on TCP/IP (Transport Control 

3 0 Protocol/Internet Protocol) are given herein as examples of such. The Internet may be 

defined as a global open communications network connecting a great number of local area 
networks, such as networks of various companies, public administration, universities and 
other organisations and e.g. LANs (Local Area Network) or MANs (Metropolitan Area 
Network) through e.g. PSTNs (Public Switched Telephone Network) and/or ISDNs 
3 5 (Integrated Services Digital Network) and suitable gateways. 

In most cases various services accessible through the Internet are provided utilising so 
called HTTP protocol (Hypertext Transfer Protocol) of a World Wide Web (WWW), 
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which provides a graphical Internet interface for a data processing device, such as a 
microcomputer or a PC (Personal Computer) or a workstation. The WWW contains 
HTML, documents (HyperText Mark-up Language), i.e. "hyperdocuments", one such 
document forming one entity which can contain text, pictures, even moving pictures and 
video, and sound and links to other documents. A hyperdocument usually has so called 
"web master" who updates the information contained in the HTML document, i.e. the 
document data. 

In addition to a conventional Public Switched telephone Network (PSTN) having fixed 
connections, it is also possible to access the packet switched data networks, such as the 
Internet and thus also the WWW pages and other services provided by Internet Service 
Providers (ISPs), by means of a mobile station communicating through an air interface 
with the Public Land Mobile Network (PLMN). Apparatus enabling the access comprise 
e.g. various types of portable computers connected to a mobile telephone or corresponding 
radio transceiver interface device. The major manufacturers of mobile telephones 
apparatus do provide suitable interface means for enabling the data processing device to 
access the desired data networks, such as to the Internet, by means of the mobile telephone 
and via the mobile telecommunication network. The mobile station and the mobile 
network used for the access can also be based on either the analogue or the digital mobile 
telephony technology. 

In addition to separate devices, integrated data processing and mobile transceiver 
apparatus are also known. In these the mobile station is an integrated portable unit 
comprising a data processing device including a CPU (Central Processing Unit), necessary 
memory means, a display, a keypad and transceiver means for mobile communications. 

According to one solution for providing an access for a PLMN user to the Internet, an 
Internet Access Server (IAS) is connected to the Mobile Switching Center (MSC) of the 
mobile telephony system. The IAS is arranged to identify the destination number to which 
the calling mobile telephone tries to establish a connection (B-number). If the destination 
number is an Internet Service Provider (ISP) number, the call will not be routed further to 
the Public Switched Telephone Network (PSTN) as an ordinary circuit switched call, but it 
is terminated to the IAS and the data will then be routed via a data network to the ISP, 
usually in a form of data packets as a packet switched call. At present the arrangements are 
such that each country, or in some countries each PLMN, has only one Internet Access 
Node. 
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To enable the access to the ISP, a tunnelling protocol, such as a Layer Two Tunnelling 
Protocol (L2TP) by IETF (Internet Engineering Task Force), can be used to permit 
tunnelling of a link layer of a Point-to-Point Protocol (PPP; defined e.g. by RFC 1661 
Memo, July 1994, Editor W. Simpson) over the used data network. In this case the remote 
5 mobile user initiates the PPP connection to the service provider via the PLMN which 
comprises an access node (AN), such as a L2TP Access Concentrator (LAC). The access 
node is provided in one end of the tunnel, and it accepts the connection whereafter a PPP 
link for the mobile user becomes established. Thereafter a L2TP Network Server (LNS) at 
the other end of the L2TP tunnel completes the PPP session negotiation (i.e. the initiation 
10 procedure) by authenticating the remote mobile user and by configuring one or several 
network layers. Because L2TP may multiplex several calls over one tunnel, each point-to- 
point connection has a unique call ID (identification) within the tunnel. 

SUMMARY OF THE INVENTION 

15 

The present arrangements have still some disadvantages, for instance in cases where a 
mobile user roams from one service area of the communication system to another service 
area, i.e. to an area which is served by another access node (e.g. another LAC). Every time 
when the mobile user enters a new service area the old PPP session with the old access 
2 0 node has to be deleted and thereafter a new PPP session with the new access node has to 
be negotiated. This causes additional signalling traffic and takes some time. The present 
PLMN systems have been found to have high end-to-end delays, and thus this mandatory 
negotiation procedure causes in most cases a substantially long handover process, such as 
a handover process lasting about 5 to 30 seconds. The temporary disconnection of the 

2 5 service caused by the handover proceedings disturbs strongly the use of the data network 

service in a real time connection, and the user may even become disconnected. The 
temporary disconnection of the service has also an adverse effect on TCP (Transmission 
Control Protocol) performance. 

3 0 It is an object of the present invention to overcome the disadvantages of the prior art 

solutions and to provide a new type of solution for roaming mobile users for accessing 
data network services, such as services provided by Internet Service Providers via the 
Internet. 

3 5 Another object of the present invention is to provide a method and a system by means of 
which it is possible to minimise the delay in handover between two access nodes when the 
mobile user roams from a service area served by a first access node to a service area 
served by another access node. 
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Another object of the present invention is to provide a method and a system by means of 
which renegotiating procedures during a handover of a roaming mobile station can be 
avoided. 

Another object of the present invention is to provide a method and a system by means of 
which risk for a disconnection in communication between a roaming mobile station and a 
data network service can be reduced. 

The objects are obtained by a method in a communication system comprising at least one 
mobile communication network providing mobility for mobile stations, a data network, at 
least two access nodes for providing an access for the mobile stations to the data network, 
and at least one data network server for providing service or services. The method 
comprises steps of establishing a connection between a first access node and the data 
network server, wherein the connection is initiated and used by a mobile station located 
within a first service area of the communication system served by the first access node, 
dedicating a specific session identification for the connection between the first access node 
and the data network server, roaming of the mobile station using the connection between 
the first access node and the data network server from the first service area to a second 
service area of the communication system, wherein the second service area is served by a 
second access node, recognising in the second access node the roaming mobile station, 
obtaining said specific session identification in said second access node, and requesting 
the data network server to transfer the connection between the first access node and the 
network server associating with said specific session identification to continue as a 
connection between said second access node and the data network server for enabling 
continuous communication between the mobile station and the network server. 

A communication system in accordance with the invention comprises at least one mobile 
communication network providing mobility for mobile stations, a data network, a network 
server implemented in the data network, a first access node serving a first service area of 
the communication system, wherein said first access node is arranged to enable an access 
for a mobile station to the data network by providing a connection between the first access 
node and the network server, said connection between the access node and the network 
server being dedicated with a specific session identification, and a second access node 
serving a second service area of the communication system, wherein said second access 
node is also arranged to enable an access for the mobile station to the data network by 
providing a connection between the second access node and the network server. The 
second access node is arranged to recognise the mobile station roaming into the second 
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service area, and subsequent to such recognition to obtain the specific session 
identification and to send the obtained session identification information to the network 
server. The network server is arranged to transfer the connection between the first access 
node and the network server to continue as a connection between the second access node 
5 and the network server for enabling a continuous communication between the mobile 
station and the network server. 

According to one embodiment the connection between the respective access nodes and the 
data network server is a point-to-point connection. The point-to-point connection can 

10 preferably be implemented by means of Layer Two Tunnelling Protocol (L2TP). In 
addition, the mobile communication network can be arranged to provide the second access 
node with predefined information concerning the roaming mobile station, wherein the 
session identification consist of a session ID formed by means of at least some of the 
following: an International Mobile Subscriber Identity (IMSI), a Mobile Station ISDN 

15 number (MSISDN), calling number information. According to one possibility the method 
comprises a step for requesting an authentication from the mobile station subsequent to the 
roaming from the first service area to the second service area. 

Several advantages are obtained by means of the present invention, since the solution 
2 0 provides a simple, reliable and controllable manner for the handover process of a roaming 
mobile station. By means of the present solution it is possible to decrease the overall 
handover process time. In addition, the ongoing connection between the mobile station 
and the service is disturbed less than in the prior art solutions and in most cases the 
connection will not be disturbed at all by the handover proceedings. The handover 
2 5 proceedings will not cause a noticeable drop in the performance of the connection. 

In the following the present invention and the other objects and advantages thereof will be 
described in an exemplifying manner with reference to the annexed drawings, in which 
similar reference characters throughout the various figures refer to similar features. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic presentation of one possible communications system in which the 
invention can be utilised; 

35 

Figure 2 is a schematic presentation of a signalling arrangement according to a preferred 
embodiment of the present invention; 
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Figure 3 is a schematic presentation of a signalling arrangement according to one 
alternative embodiment of the present invention; and 

5 Figure 4 discloses a flow chart for the operation in accordance with the embodiment of 
figure 2. 

DETAILED DESCRIPTION OF THE DRAWINGS 

10 Firstly, general structure of a telecommunication system comprising a Public Land Mobile 
Network (PLMN) enabling communication between mobile user terminals as well as 
between the PLMN and a data network, i.e. Internet in figure 1, will be explained with 
reference to figure 1 in order to give a better understanding of the basis of the invention. It 
is to be noted that some network elements are omitted for reasons of clarity from figure 1 . 

15 

The telephone system of figure 1 includes a mobile telecommunication network, e.g. a 
GSM based Public Land Mobile Network (PLMN). Even though not disclosed, the PLMN 
is usually connected to a Public Switched Telephone Network (PSTN) and/or a similar 
facility, such as to an Integrated System Digital Network (ISDN) via a suitable gateway. 

2 0 The various telecommunication systems and necessary links therebetween are well known 

in the art, and are thus not shown or explained herein in more detail. 

In the example of figure 1 the PLMN is disclosed to include two Mobile services 
Switching Centers (MSC), which in turn are connected to plurality of Base Station 
25 Subsystems (BSS; only one per MSC disclosed). Each BSS is connected to a plurality of 
Base Stations (BS; only one per BSS disclosed), each of which supervises a predefined 
geographical area called as a cell. In this example each MSC forms one service area. As 
disclosed by figure 1, the service areas of the PLMN may also interleave with each others. 
In general it can be said that the arrangement of a PLMN is such that mobile stations are 

3 0 communicating via a radio interface with the nearby Base Station (BS), which in turn is 

connected to the Base Station Subsystem (BSS), which in turn is connected to the Mobile 
services Switching Center (MSC), which is further connected to the appropriate 
destination communication system via a suitable linking apparatus. In this example the 
only disclosed connection is the gateway to the Internet via suitable access nodes (AN), as 
3 5 will be explained in more detail later in this specification. 

Suitable mobile stations or 'intelligent mobile terminals' which can be utilised when 
accessing data network services comprise transceiver means for providing the radio 
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communication path with the nearby BS and suitable dataprocessing apparatus for 
enabling the use of the data network service. Figure 1 discloses two possibilities for 
mobile stations: an integrated (or combined) transceiver and dataprocessing device 
(MS+PC; this is sometimes referred to as communicator) and a combined concept 
5 arrangement in which a separate data processing device (PC; e.g. a portable computer) is 
connected by suitable interface to the mobile transceiver. One further exemplifying 
solution is a laptop or portable computer provided with a radio card. 

The mobile stations are free to roam from the coverage area of one MSC (service area 1) 
10 lo the coverage area of another MSC (service area 2). The mobile stations may even roam 
to a coverage area of a MSC of another operator or a foreign network operator. The 
required gateways between telecommunication systems of various countries and/or 
operators can be provided in a per se known manner. 

15 The possibility for roaming sets some requirements to the PLMN system so that the 
system is enabled to follow the movements of the mobile stations and to route the calls to 
and from the mobile stations in an appropriate manner. As this functionality can be utilised 
in the invention, the basic features and elements thereof will now be explained in the 
following. 

20 

In most cases the PLMN includes a central database, so called Home Location Register 
(HLR). The HLR is used for the management of mobile subscribers, and it is thus 
arranged, among other things, to keep track of the availability and the ongoing calls of the 
mobile subscribers. The general information stored in the HLR comprises subscriber 

2 5 information and a part of the mobile station location information allowing incoming calls 

to be routed to the roaming mobile stations. In addition, the HLR stores three identities 
used in the system: an International Mobile Subscriber Identity (IMSI), a Mobile Station 
ISDN number (MSISDN) and a Visitor Location Register (VLR) address. The HLR may 
also contain information concerning subscriber related telecommunications services, such 

3 0 as service restrictions and supplementary services etc. 

The MSCs includes further a local database called a Visitor Location Register (VLR) in 
which all such mobile stations are registered which are located within the coverage or 
service area of one of the associated cells of the given MSC. The VLR is the functional 
3 5 unit that dynamically stores information of roaming mobile stations, such as the location 
area. The VLR contains also some other information required so that the MSC is enabled 
to handle the incoming/outgoing calls. This information is gathered by the VLR via a 
dialogue with the particular HLR of the mobile station concerned. This information 
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includes e.g. the Mobile Subscriber/Station Roaming Number (MSRN), temporary mobile 
subscriber identity (if applicable), the location area in which the mobile station has been 
registered and data relating to supplementary service parameters. Thus the system is such 
that those mobile stations belonging to a given PLMN and located at the moment within a 
5 cell area controlled by a certain MSC are registered temporarily in the VLR of that MSC 
and permanently in one HLR, which may be another MSC or the same MSC, at the same 
time. The HLR is always informed about the VLR in which the mobile station is 
registered, if to any, or at least the VLR to which the mobile station was registered at 
latest. 

10 

It is to be noted that even though the schematic figure 1 shows only two MSCs, BSSs, 
HLRs, VLRs and BSs for the cellular network, there may be a great number of these 
network elements in each PLMN. It is also noted that corresponding network elements in 
different PLMN system may be named differently. 

15 

An access node (AN) is required to provide an access of the mobile stations to the data 
network, which in the example is the packet switched global Internet. Different service 
areas 1 and 2 of the PLMN may have separate access nodes (LAC1 and LAC2 in the 
example), and therefore a mobile station roaming from service area 1 to service area 2 is 
2 0 switched correspondingly from LAC1 of the first service area to LAC2 of the second 
service area. This procedure is referred to as handover. 

The communications system comprises further a network server implemented in the 
Internet. The network server is usually maintained and run by a service provider or similar 

2 5 facility providing some services for the user of the data network. As the example utilises 

Layer Two Tunnelling Protocol (L2TP) between the AS and the network server, the 
network server is named as L2TP network server (LNS). The network server LNS can be 
defined as an entity or node that enables use of various services provided by Internet 
Service Providers (ISPs), as explained above. 

30 

Each tunnelled point-to-point connection (PPP) between the AN and the LNS has a 
connection specific information which is dedicated to that precise connection, such a 
Tunnel ID (identification) number and a Call ID number. According to prior art solutions a 
mobile station roaming within the PLMN from the service area of LAC1 to the service 

3 5 area of LAC2 would have caused a need for a new Tunnel ID and a new call ID in the 

Internet for the connection between LAC2 and the LNS. 
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Figure 2 discloses schematically required signalling/messages of the proposed solution 
after the LNS has noted that a new mobile station having an ongoing point-to-point 
connection with the LNS has roamed into its service area. According to the proposal a 
such connection transfer mechanism is introduced to the system which allows the "new" 
5 access node LAC2 (i.e. the access node of the new, roamed service area) to request that: 

1 . the network server LNS would disconnect the existing call in the previous L2TP 
tunnel between the previous access node LAC1 of the previous service area and the 
network server LNS, and 

2. the network server LNS would associate the ongoing and already existing PPP 
10 session with the connection in the L2TP tunnel between the "new" access node LAC2 and 

the network server LNS so that the existing connection between the LAC1 and the LNS 
becomes transferred to form a connection between the access node LAC2 and the LNS. 

This can be implemented by introducing two new protocol control messages (such as two 
15 new L2TP control messages), which can be named as 'Roaming Call Request' and 
'Roaming Call Reply 5 . From these the 'Roaming Call Request' is sent by LAC2 to the 
LNS after the LAC2 has found out that a remote host (i.e. a mobile station) having an 
ongoing PPP session with the LNS is now within its service area. The 'Roaming call 
Reply' in turn is sent by the LNS to the new access node LAC2, and it indicates whether it 
2 0 succeeded or failed in transferring the ongoing PPP session between the LNS and LAC2. 

In order to be able to define in the 'Roaming Call Request' for the LNS the call which is to 
be disconnected between the LNS and LAC1, the new access node LAC2 must obtain 
certain information concerning the old access node LAC 1 and the PPP connection between 

2 5 the LAC1 and LNS. This can be enabled by using new type of solution for providing the 

required, connection specific identification information of the connection between LAC1 
and LNS. In the following this identification will be referred to as a PPP Session ID (PPP- 
ID). The PPP-ID is an unique ID which is created when the first connection is established 
between the LAC1 and the LNS in a Link Control Protocol (LCP). The PPP-ID can be 

3 0 based on A-number information (calling number), on IMSI and/or MSIDN number strings 

received from the PLMN and/or to various combinations of these. The PPP-ID can also be 
based on a combination of "magic numbers" (random numbers sent by the LAC1 and the 
LNS to each other during handshaking). One possibility is to use the A-number, IMSI, or 
MSISDN together with some random strings or other strings received from LAC1 and/or 
3 5 LNS. What is required in here for the implementation of this feature is an option in the 
LCP protocol (LCP option) which in this case would be a negotiated unit forming the 
PPP-ID. 
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As is disclosed by figure 2, the PPP-ID used for the PPP connection is preferably provided 
by the LAC1, and will remain the same during the entire duration of the PPP connection. 
In addition, the PPP-ID will remain the same even in case the PPP connection is switched 
5 between the LAC2 and the LNS subsequent to roaming or even when switching between a 
further LAC and the LNS subsequent to a further roaming of the mobile station to a 
further service area. 

It is noted herein that the connection between the LAC and the LNS may also consist of 
10 several tunnels, e.g. such that one tunnel is for signalling and a second tunnel is for the 
actual data traffic. In such case all these tunnels have to be switched i.e. transferred from 
the old LAC to the new LAC whenever the mobile station roams from one service area to 
another. 

15 In the conventional PPP arrangements the information concerning the connection usually 
consists of a Tunnel ID and a Call ID. These can be stored in the LNS and then delivered 
therefrom to the LAC2 subsequent to roaming so as to provide the session identity. 
According to one alternative disclosed by figure 3 the information required by LAC2 
could be provided by the PLMN system instead of the LNS, as the PLMN is always aware 

2 0 of the ongoing calls and the location of the mobile station MS connected thereto, as was 
described earlier. In this case the arrangement could be such that the old access node 
LAC1 sends this information to the PLMN network, which then sends it further to the new 
access node LAC2, or then the new access node LAC2 can send an inquiry to the PLMN 
system so as to receive the required information therefrom, e.g. from the HLR or VLR 

2 5 database, as a response to the inquiry. In this case, in addition to the old Call ID and the 

old Tunnel ID, the 'Roaming Call Request' includes a new Call ID and a new Tunnel ID 
for the tunnel between the LNS and the new access node LAC2. 

After having received the 'Roaming Call Request' message the LNS firstly deletes the old 

3 0 call that is still ongoing between the old access node LAC1 and the LNS. This can be 

done, for instance, by sending a 'Call Disconnect Notify' message which is specified e.g. 
in L2TP Internet draft by IETF (October 1998). After having received this information the 
LNS switches the connection between the LAC2 and LNS u on" or associates the PPP 
session with the new Tunnel ID and new Call ID provided by LAC2. 

35 

To complete the handover proceedings, the LNS sends the 'Roaming Call Reply' to the 
new access node LAC2 to confirm the state of the tunnelling and association of the PPP 
session connection between LNS and LAC2. If the association procedure was completed 
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successfully, the new LAC2 and LNS may now initiate sending payload messages to each 
other. In case the procedure failed, it is necessary to renegotiate an entirely new PPP 
session between the LNS and LAC nodes, as is done at present in the prior art every time a 
mobile station roams from one service area to another. 

5 

Figure 4 discloses the method steps for the embodiment disclosed by figure 2. The 
operation initiates at step 102 as a mobile user having an ongoing endpoint-to-server 
connection to the data network server (LNS) via a first access server roams into a new 
service area served by a second access server. At step 1 04 the PLMN notifies the second 

1 0 access server (LAC2) of this roamed mobile user and also of the ongoing connection from 
the mobile station to the network server LNS (this connection in consist of connections 
between the mobile station and the first access node and between the first access node 
LAC1 and the LNS). The appropriate LNS can be defined e.g. by means of the B-number 
information or data network address information of the LNS which can also be provided 

15 by the PLMN to the second access node. 

At step 106 the second access node obtains the PPP Session ID of the connection between 
the first access node (LAC1) and the LNS, wherein the session ID is based to some unique 
PLMN ID, such as A-number information, IMSI and/or MSISDN information. The 
2 0 session ID can be provided by the PLMN as such on the basis of the A-number, IMSI, or 
MSISDN information, wherein the second access node recognises the session ID from the 
signalling concerning the roaming mobile station and coming from the PLMN. The second 
access node can, alternatively, be provided with appropriate means for determining the 
session ID, such as with a table or record for session IDs and corresponding A-number, 

2 5 IMSI, or MSISDN information. 

At step 108 the second access node request the network server LNS to transfer all such 
calls or connections which associate with the determined PPP session ID into the "new" 
tunnelled connection between the second access server and the network server and to 

3 0 delete all such calls between the first access node and the network server which associate 

with the PPP session ID. It noted herein that even though this description refers to a 
connection between an access node and 

a network server, the connection may comprise several high layer connection and lower 
layer connections, or multiplexed connections within one tunnel or connections within 
3 5 several tunnels, which all have to be transferred in case the mobile station roams into a 
new service area. 
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At step 1 10 the network server accepts the request and proceeds further so that the PPP 
connection or connections is/are transferred to continue between the new access node and 
the network server and that the old connection/ connections between the old access node 
and the data network server LNS become terminated. 

5 

It is also possible to increase the security level of the connection. For instance, in case 
there is a risk that a third party may obtain the PPP Session ID, it is possible to have an 
arrangement in which the LNS requests for an authentication from the mobile station 
during the connection, after the handover between the LACs has been finished. This can 

10 also be done later than immediately after the handover. The authentication can be 
accomplished e.g. by means of a password request and subsequent dialling of the 
password by the user. In case the LNS is provided with a table of the IMSI or ISDN 
number strings of those mobile station which are allowed to use the service, the 
authentication may occur by requesting this code to be transmitted to the LNS and by 

1 5 subsequent verification of the received code. 

Thus, the invention provides a solution by which a significant improvement can be 
achieved in the area of accessing data network services by means of a mobile station. The 
invention is believed to provided advantages in various instances, and especially in such 

20 applications where one PLMN or geographical area, such as one country, is served by 
more than one access node. It should be noted that the foregoing examples of the 
embodiments of the invention are not intended to restrict the scope of the invention to the 
specific forms presented above but the present invention is meant rather to cover all 
modifications, similarities and alternatives which are included in the spirit and scope of 

2 5 the present invention. All additional embodiments, modifications and applications obvious 
to those skilled in the art are thus included within the spirit and scope of the invention as 
set forth by the claims appended hereto. 
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Claims 

1 . A method in a communication system comprising at least one mobile communication 
network providing mobility for mobile stations, a data network, at least two access nodes 

5 for providing an access for the mobile stations to the data network, and at least one data 
network server for providing service or services, the method comprising steps of: 

establishing a connection between a first access node and the data network server, 
wherein the connection is initiated and used by a mobile station located within a first 
service area of the communication system served by the first access node; 
10 dedicating a specific session identification for the connection between the first access 

node and the data network server; 

roaming of the mobile station using the connection between the first access node and 
the data network server from the first service area to a second service area of the 
communication system, wherein the second service area is served by a second access 
15 node; 

recognising in the second access node the roaming mobile station; 
obtaining said specific session identification in said second access node; and 
requesting the data network server to transfer the connection between the first access 

node and the network server associating with said specific session identification to 
2 0 continue as a connection between said second access node and the data network server for 

enabling continuous communication between the mobile station and the network server. 

2. Method according to claim 1, wherein the specific session identification consist of a 
session ID formed by means of at least some of the following: an International Mobile 

2 5 Subscriber Identity (IMSI), a Mobile Station ISDN number (MSISDN), calling number 

information (A-number). 

3. Method according to claim 1, wherein the specific session identification consist of a 
Tunnel ID and a Call ID for the connection between the first access node and the data 

3 0 network server. 

4. Method according to any of the preceding claims, wherein the connection between the 
respective access nodes and the data network server is a point-to-point connection, the 
point-to-point connection being preferably implemented by means of Layer Two 

3 5 Tunnelling Protocol (L2TP). 



5. Method according to any of the preceding claims, wherein the second access node 
sends a 'Roaming Call Request' message to the network server after the recognition of the 
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roaming mobile station, said message including the session identification information 
dedicated for the connection between the first access node and the data network server. 

6. Method according to any of the preceding claims, wherein the roaming information 
5 concerning the roamed mobile station is provided for the second access node by the 
mobile communication network, said roaming information including data network server 
identification and the specific session identification or information on basis of which the 
second access node is capable of determining the specific session identification. 

10 7. Method according to any of the preceding claims, wherein the data network is a packet 
switched public data network, such as the Internet. 

8. Method according to any of the preceding claims, wherein it further comprises a step 
for requesting an authentication from the mobile station subsequent to the roaming from 

15 the first service area to the second service area. 

9. A communication system comprising: 

at least one mobile communication network providing mobility for mobile stations, 
a data network, 

2 0 a network server implemented in the data network, 

a first access node serving a first service area of the communication system, wherein 
said first access node is arranged to enable an access for a mobile station to the data 
network by providing a connection between the first access node and the network server, 
said connection between the access node and the network server being dedicated with a 

2 5 specific session identification; 

a second access node serving a second service area of the communication system, 
wherein said second access node is also arranged to enable an access for the mobile station 
to the data network by providing a connection between the second access node and the 
network server, 

3 0 wherein the second access node is arranged to 

recognise the mobile station roaming into the second service area, and subsequent to such 
recognition to obtain the specific session identification and to send the obtained session 
identification information to the network server, and 

wherein the network server is arranged to transfer the connection between the first 
3 5 access node and the network server to continue as a connection between the second access 
node and the network server for enabling a continuous communication between the mobile 
station and the network server. 
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1 0. System according to claim 9, wherein the by the mobile communication network is 
arranged to provide the second access node with predefined information concerning the 
roaming mobile station and the connection between the first access node and the network 

5 server. 

1 1. System according to claim 9 or 10, wherein the connection between the respective 
access nodes and the network server is a point-to-point connection, said point-to-point 
connection being preferably implemented by means of Layer Two Tunnelling Protocol 
10 (L2TP). 

12. System according to any of claims 9 to 11, wherein the mobile communication 
network comprises a digital circuit switched cellular PLMN network, and the data network 
comprises a packet switched public data network, such as Internet. 

15 

13. System according to any of claims 9 to 12, wherein the mobile station comprises a 
mobile telephone and a data processing device capable of communicating with services 
provided by means of a packet switched data network. 
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An ongoing PPP connection between a data 
network server and a first access node via 
which a MS communicating over a PLMN 
has an access to the data network 
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The MS roams into a new service area 
served by a second access node 



102 



The PLMN notifies the second access node that 
the MS has roamed into its service area and sends 
information concerning the connection between the first 
access node and the network server 
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The second access node obtains the PPP session ID 
of the ongoing PPP connection 



i 
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The second access node request the network server 

to transfer all connections associated with the determined 

PPP session ID in a PPP connection between the 

second access node and the network server and to delete 

connections associated with the PPP session ID between 

the first access node and the network server 



108 



2 

The network server accepts the request and transfers the PPP 
connection into the connection between the second access 
node an the network server and disconnects the connection 
between the first access node and the network server 



i 



The MS continues the communication with the 
network server via the second access server 
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Fig. 
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